A vitamin D(3) derivative (CB1093) induces nerve growth factor and prevents neurotrophic deficits in streptozotocin-diabetic rats.
Streptozotocin-diabetic rats show impaired neurotrophic support by deficient nerve growth factor (NGF) in muscle and skin. We, therefore, examined a novel agent (CB1093; 1(S), 3(R)-Dihydroxy-20(R)-(1-ethoxy-5-ethyl-5-hydroxy-2-heptyn-1-yl)-9, 10-seco-pregna-5(Z),7(E),10(19)-triene), which induces expression of endogenous nerve growth factor. We gave CB1093 orally followed by measurements of mechanical nociception, nerve growth factor, neuropeptides (immunoassay) and nerve growth factor receptors (western blots). In non-diabetic rats CB1093 caused dose-dependent increases in nerve growth factor production (140 % in soleus muscle and 190 % in sciatic nerve) and a mechanical hyperalgesia in the foot. There was also increased sciatic nerve expression of neuronal NGF target gene products, substance P (16 %) and calcitonin gene-related peptide (CGRP; 52 %). Depletions of nerve growth factor, substance P and CGRP in sciatic nerves of diabetic rats were prevented by CB1093, which also increased soleus nerve growth factor concentrations to 30 % over those seen in non-diabetic rats and increased its mRNA expression in skin. The CB1093 did not affect expression of nerve growth factor receptors (trkA and p75(NTR)) in dorsal root ganglia in control or diabetic rats, though the p75(NTR) expression was reduced by diabetes. The mechanical hyperalgesia seen in diabetic rats treated with vehicle was not exacerbated by CB1093. These findings show that in animal models of diabetes it is possible to prevent depletions of nerve growth factor and the products of its neuronal target genes by oral treatment of a highly potent inducer of NGF gene expression. Pain is a possible side-effect, though this was a function of dose and was manifest more in controls than in diabetic rats. [Diabetologia (1999) 42: 1308-1313]